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(54) DISK DRIVING DEVICE 

(57)Abstract: 

PURPOSE: To provide a disk driving device preventing 
the occurrence of a damage owing to a shock and off 
track errors. 

CONSTITUTION: An accelerometer device 42 is fitted to 
the disk driving device and the disk driving device 
detects that it is in the middle of dropping from first 
height to second height. A vector addition circuit 44 in a 
processor 52 adds vectors ax, ay and az showing 
acceleration and the net acceleration anet of the disk 
driving device is generated. The net, acceleration anet is 
compared in a comparator 46. When the net acceleration 
anet exceeds an acceleration threshold level aTL, a first 
signal FS is outputted to a timer 48. When the 
maintaining time of the first signal is more than reference 

time period tref an alarm signal WS is outputted from the timer 48 to a controller 50. The 
controller 50 makes a storage disk and an actuator prepare for a time when the disk driving 
device collides with second height. 
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•T-SCh^^jh^-ttsciT-^-S,, S^IiMicp 

- fxis 7 > □ - k ? -a c: £ tfi mtn.:?* * ? mwimm. 

¥4 * <? t> 7 > a - Kf -5X y & < c £ T£ -5. 

[0034] iSi§Tttfii^^aiuT««ic«-rsiifii 
£ 5 s ^ ^ ^ mwimm less*, a? -a- a s«£cdst& tbs^ 

MromfiKPfgyp y <?&m 3 ICiST. ffeO5HJg0iJ$-effl 

IC^P^5A$tl-5Ci:*«5Jt6T*a. ^oty1f5 2 
li, v-f^n^p-fc •;/■•*-, T-fv^;HI§ypt7-y'. 

w<£as 1 c mmm&fav i o . xi*. ffe<Df»jt> 

•5. 

[0 0 3 5] dW^P-lryy-(Oft<*ifiJ^#t;||5lpJtg/«j: 

a, . a, *t-y->^y >^$ft, *i*ffticffii\-y->:/y 
>t? • is- b mxi*. ai 00s 'jf££c[>-y--;tff&M 

^{ts-^-Sfei&lc-r-f v^JUl^yp-fey-y- (dsp) x 

IS V ■< ^ P zfa -fe y * IC «fc o -Ti^teMS $ ft -5 £ £ #pJ 

mTmm £ mwj £ <o e#j -r -a «> ic&-y- > yjm <o 

-bfPiijilci3L.TS?13tl-S. CC0^lc(H]SClS-tr> 
1^WIA£ftTl>-5<»:c*IClS. cne>«D"fe>1fd»e03tfJ 

# (Cffiffl $ ft £ C <h tfi pJ g&T * -5 „ 

[0036] ±iEE> cfc pic. »*LujiP5Sg|igfiiU"<;u 

**SIIlft£lg#§{t£IEl!*j!)D3KlS 1 g < 
T% 1 e^iS^oa3^L^^#6ft/J:l^pItg'tt^-5. St -3 

nmn t , , , iia9o*u »ja±T»*. ^1^01^ 
^ssic-r-s/ca&ic. #s ui\s«itnnnestR^-« 
1® t« r * * nana \zm w t -5. 
[0037] mmmmmji t , . , *ajR-r*«nz%*c 

Aft&ttftlSVj: &fcl\±B«t|«Hjfttt 4 m Sfll 

ic. &i%i%w>iz£-oT7 : '(X?%m&WL(oi)mm&um 
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«fc 5 fc±IEST^ai^S*5igS^ft/«j:ltfttf/ < s: 
ff'JAI^ 7 ; -f7>^|Ei*^Mlc-^^.e,ft^^BP!Sij!)^ < 1 

KFB^/«EiDjiJgOD^./'?-f ^ (spike) li. x-f 

swiH)tRMt r . f Us mm<Dmm msmrmmit® 

10 135 Hz ST0fHMgtt«£tf) ©»£**|»r*0!)lC 
+^Vj:g $ 9f$«k^m CliSSto Itft li/«c €, <c i\ 0 - 
2k ^2^F D m*li. S2p^r B 1»3K^S-r^-5jt:«)|c« 

s?oiJiicsT^ai^a^Efiif mzmmizt z> z. 

51 #g \Z& S i l \ o ZL £ tfi$> r> TltU 5) /«C l \ 1 1 1 P C £ V 

[0038] m3(omm.^jts mmmn^yu * 4 2© 

•fe >Vtfim.mthl3. % (DT'tete I n £ o 5 c ^ x-$> -s . c © 
^SI*ffl^tlC^SiE$ft«:l^pT^14*^^, L. •?-0D'(SiS® 
IK»)^*^5ie^CD/\-r>"(^p-;u^-7^( h jg h pass r 
20 oil off characteristics) £WT3pJHg14 ^ 

3 <Dmm.4?.iz<bmftfrMmurzm4 <d®§m£m, m 

n*&m&*&. «1SEE7^-P^|H]a©fiE^|cJ:t>T. X 

(*, iD^^-fe >y-<Dizvuz «t ^ T»jpg$ft* pjfgia^* 

2<D&mgt£®iBi&ifcmm£izm 
mutt* ox'ti i^-ft itts. t \„ 

[0 0 3 9] fif^T, S!HB$IHiniiat,. f IS. g^ST 
30 -T-SCilcWxftT'feS. ^I^S^■^A-5la«t:iliL^^^$ 

^i;$-ti-^)Pifgi4^^sTic*fr-5.«MS!i^sK)-r 

«^:*R^±■rswlc^-i^/ c ^^:(tgt^. s<n«mxniin t,, ( 
[0040] 04 is. &Timmr$£mT&m 

£iSM) (St»Tw*ft«) T?* 

^. ilW^'^^liMlC. ST^tteno. 1^(100 
5 i, ST*$MB$Fb10. 2 5&' (2 5 0 5 US?) 

10 £. mTftmmm 0 . 3 5 «> ( 3 5 0 * u») i ©it^ 
?lM«®±ici»TLfcy?-A \-yym^y\^n.—s> 

^§lt7tiii5?lt}^CD^$$ (^«IJ0DS®$4) CDIE^ (J| 
^.-ST'^Sft^)) =t)^L/Tt\-5. mi IC, ffi5S«S£©^ 
# $ li^TSgglroiiiD ic/£ CTfiJiq-r <h 1 1 e> c: i leg 
M.2ntzl\ Sg2|c, tzitzQ-t >?©jfT{Ig|T'$x. 
4 0 0 gifi<0^^/«fai5?«3g$J*S6*JlC*G$li-^,c; 
ilc|gg$ft^:t\ e 

[0 0 4 1 ] @5<!:E16IS, 7-V X * gEidgSgCD 2 0<D 
D *»-*©KSA»6ffe»©K$|cSTS-&6ftssT»» 
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©-0<J£^lvTO-5.. @6I4. 7^ 

i*©IEl*aQiIgffi7j£^L,TU€>o STi$^B#K(i7j<ip 
iSUlC^T^ft, &*©£-* ij y K • h# 
2 0 5 Uf».«it UTO-So T0.iJ©&Jfc6 0 14. ©g 

n-ScfcpIC, 5§TI47t?-r> hAT'JgJiJ, -f:©&ifi<*(c 
7--r^^lEI*^SI47K-f>hBT"l . 0 g<DIEl*JDjljg 
J?£5i-£§l7-3. jQj&gH-rV'W X iCS^fgjgj&gfc p - 
JU*7(DfctblZ* Mmm<DJzZ-£lZ 1 . 0g(5l//<M 

x &.mn&n&9m cabs u .mpim«:tj4 * ©an & 
s tr — ^.iz «t -p xa $ ti .5 «t a is is&&i&$ i $ - 

r. C©iij3? (^>hC) 14, STHte 0K-f>h 
A ) 1 3 O S, U fm tZ*k C So 

[0 0 4 2] ±flB©»JB 6 2.(4, ««©if*ta*l*#.$£. 

»h«S50g$iU ®^©*#£©X/W:>l4ift5 
0 gplt*., ,. 

[Op 4 3] JhiB© reftS-FJ *%ttt«^fft|C;- B 

6 14, ^>^A^tiii^<*icj!iD^e,ns^ ro 0!i$^ 

T#J©;j£ffJ6,4l4. ^©HiS^U -y 
*>>#1 . 0 g^a■rS®SBS^JT^^nTl^S„. 
±<!©;£ff56 6 14. 3-*©^il£>*U •> K . ^.if^Vtfi 
5 0 g£iirfi®yT;jt£;faTU ; 5 0 C©*g*£H 5 © 

<©-fe?Pi§ia£*U C©d£lC«fcoT7>**A&*lili 
^effi^Td^ESiJ$n-5. C©7>^Ar«EJSKil4, 0y 

****>*Wf4±T 2 0 5 'J «;*;1T-$.S 0 

[0 0 4 4] ®7 (4, H5lC*S;h;fcST.lMiaML5£H 
— ©JSTS'&jfi 6 0 £^r#, C.©i£7Jj|4, 5 H z © 
JI0;£2&£WU tf-*©*££#2 gT-*-5IEffiiS6 8 
^±fcSta6*aTOS. 5Hz»4, l*fff±aiicj:oTi* 

fflwic^BisnsafiwaajpK^-r. .5 H zjek. * 

»6 8©^JHWI4 1 0 0SiJ>m5 o -*lttff§nJfE 
fc§<£iSl&S&»i£3l U.TO-5©T, ±IE>ST^ : tii^|5 
14. 5Hz ©^ii^lcfSSSbf^^JHib-r-Scii^fi^/j:. 
^<fc5lcf4J:5lcttjE*tia:W*itf<t6«:0. Jagg 
gafflU^;U ail |4 0. 4 g|ci£S£ft.g,„ 5Hz©JE5£ 

mi. ^875 u»T**j#aieraT 5 izm^xmrnm 

**)9 1 5 , JmzM-DTl}mg®mis'<Jl,ai l &±lB}2 > . 
S£ o T. ft905'J &©£2*a$MJ||g|ia t , . , 14. 5 Hz 
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[0045] *¥&M<DmT&&mm*. fseaaw©^ 
Sia*«g«te©-0ii7fi4, 

iJJil®^ (¥^SS-b>-y-©if^|c:) 2 . 5 

*P2Si4i gicigrs/ifirc'&y. c©iP3gi4»ia* 

[0 04 6] **w©»Tttm'aritfeBi«»i»«a^* 
&«o*a#fiMLM.il£ £©£ 5> fc&Mr 1 \ 5 c 

WlK»*»fct ( i: 6 ic) 1 oosyu ; © 

mm visa--? xmrnz n-s wr* . »t«s<* 

©«»«|IE»I4. • &© ( 2 ) -'SClCt'o T^4& 
[0 0 4 7] 
20 [ift 2] 

d = I6at 2 ' • • • • (2) 

[0 0 48] CCT. dl4llg|T-*y. aJ4S^©iEl* 
iOilffi -(-r 9, 8m/-s ec J ) TS.y. t 14 

b*ibt»«. 100s vfpiittz* 7"-<xi>mmmwit&> 
z<Dm.$.T\ mmwm&mt;' 5>t* • v-xi 

anding zone) ^©->-i>^© J: $^:^ai!i^*ei!)-r 
•5. • X >P-^©->-^^|i$t,2 5 SUft-Sl 
L., »T&IKB$M£tf-€ 1 2 5 5 VVUzTZ. 1 2 5 * 

7^-h;b (»3-f>f) T-<fc.g>„ 

[0049] aeoT,^3-f >^JUj:©i§T©ii^icia. 

oTfciJ., **llCi:oT«»|=j(BHf ««fl|*«/M|R|c 
^**|@a-*-*. 3"-f>?*3S©ST©lg#lcl4. 

3 [0 0 5 OJXUJiWifcy. als^^:: -^cD^iiW^ 
lc?« ^ Tiftjj |c^?« $ n§4$|iFIi^©|GSI©iiIE/«s:fEH 

•So 

[o o 5 i j ju±. ^BM(D^mmmizz>^xmmufz 
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mzt icg$*i utjuticbib*-. 

[0 0 5 2] 1 . (1 8) BBH ( 1 

4) **»fcfcUT0e**«fc3l=WEA$-;;>$r (1 

8) iciH]eeaicsjssnrc'>/<i:< tt) 1 ooehtm 

(16) mEEttx-f X* (16) IC*tUT*B 
MWEfrttUfiomEEttT*.* X* (16) £HlcSo 

SflE/\0v>^ (18) ic^ttttlcBBanfcd^ i: 
in07^?iI-?-7-A (2 6) <t, 7-f XO 

igiagisoan&g^istrr * c t ic<t o twet** xo 10 

KMSB^ai i OS Sj&>6» 2 oiga icigT*T'<fc-2>c: 
<h£!S*PU flo. iwE^-r^^iBKiisaosT^a-r 

BK£ftfcttjlKBBL''<A'*BK£ti&SBBBHB 
ICS o -r x 0 nnBSOftiaUEftt 0 3 It lcB6A 
^*aa**BEy\*5>>^rtl=BUttttS*lfc53T« 
ffl¥«£. »E»T*m*«lcJ:-3Ta*3nsii5E» 
^ft-^ICfSSl/T. BEB 2 OS a Icfc-SBBEBE^ 

***B»BB#«Rr*Bfc£&*«Bic**-*-a*B 

4S9E'M<tt)1-30SE1ST-f^^ (1 6) tmfiT 

(2 6) «!:lCSASl±4fc«>OftiJ 20 

[0 0 5 3) 2. NtEtt)jSSMttU^;^«4ao. 4 
gjfl»&l. 0 g£TNDBffil*refc3lMlEl IcEKOtw 

[00541 3 . besbbbmb# 9 o s u tm± 

TJ64W1E1 lCEK0>7 f <r:*?BnBBT&&. 

[0 0 5 5) 4 . mesTtttii9J8t&menfHHiK& 

2&V-f ^;Kt^P-kyy-*#tfS5E 1 icEKO^-f 

[0 0 5 6) 5. WE»T*tt*«a», Sl'CB&T 30 
§3t)©illlX, Y, Z (C^^T^E^fX^IEKl^SO 
aDBB€3H£U -^CDaiH^ft^^h^ai . a, . 
a, lZ-toM?ZtiamBm7 : rt'(X (4 2) i. (a) B 
E"<*h;Ua, , a, > a, fr&BEx-f **B»BB 
OJEttADBBa.., tlWU (b) MG3iR£n&ftl 
jS*H«U^H=WUT«IEiEi*lloaaa.., «JtK 
L/, (c) BEjEBMBRa.., ^EftaiSgHttU^ 
M±B3Tl>*«ii«<»IHIBtJlJ6L. ( d ) 

BEB&ttttBme. BEB«sft&»BBBMB ttt 
su (e) mea&ttit*n£f±esvitmjiM*ii 40 

A -5 B# ICS««^ * llj* f * cfc 5 IC 7P if? A $ tlfc. 
mEHPiSflCli-xA-f^fClS^Sti/t^P-feytf- (5 2) 
<t, 6mt*mEl l=E«©5*«f **B»BBT*«. 
[0 0 5 7) 6. ttEBW-f ^i'tf. 7*-* EBB 

E«*ffije-r*fci£>icrtJi u. bebw^ 

BE«ffi£©«Slca*.*fci£>lcWEEtt7 f -f * 
0(16) OmlErt^lcrRl^-3T^ii!|-r-5c:«t^mlE7 
?f2l-i"7-A (2 6) lC^-r*«t2>lC«JSJt$ 
+14UME1 icEBO^-f^ffiKBBT**. 
[0 0 5 8) 7. WEE****** (1 6) W5 5» 50 
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•>a^h7^U bBmW£j0<. BEBBtO 
ie5?lCffi^.-5fe«)lCB«FE0 7^->n • 7. h-y^±lcSli 

7-AlciJjH*TS<fc?lCtl/&a:ft-5i!flE1 (CEKOtw 

[0059) s. m&m#mfi* besb^obb 

c££«tj!5!EtET^7.£ (1 6) IC#^-T-5> J;p 
atxSmJEl ICEiEW^-f XOBiigST*^.. 
[0 0 6 0) 9. miEJO^^X-O - 7-A (2 
6) 0*BuEglH*y«&*^y K©ttifilcx5'fy£3E:# 
U BETW^fBlftBfia*. BEEBtV** (1 
6) iztt?z>mi*5'<?<Dn- F£7>a- K£355 
lc^e>c<i:^pIfigT-$)U. BEBB^fSftS. BEEB5 4 
-fX* (1 6) frZ7>a- h'SnSCiSrflSIEX^-f 
yiC^^-^cbplCi»fiJc$n-l)BuEl icEKOT'-r:** 

BttsBT&«. 

[0 0 6 1 ) 10. T^X^BBBBtfBl ©Ka*» 
6B 2 OSS IcST UTBE* 2 Oil$ IC&3BBICB 

4fc»Or^ **W»BBI=««*-**afcT»t>T. S 
lMctt£-r-5 3 0<£>«iX, Y. ZlcJ&ofclUlE^-f X* 
BBBfiOtoBBSBr** hAa, . a, . a, £5§ 
£S-t**IB£. WEt*.<**B»BB©»T«I i ©IE1* 
JiiSSa.,, *»ttJ-r*B»t, BE^-fX *«»BB 
©BT*BrHK3ftfciraj8*Hffl'U'<;MCttUTinE 
jEGfciiQilga.,,, Zitm? -SHIi. BEJEttlHIBK a 
. . , JflflMrEAtiUEMB U^U£±Ie] 3Tl»4ttttfll< 
*3«BB*BJtr*IB«fc. B«a*ifc»HlBSH«IBK 

w uT«iE»«BB*Jt«-r «iai . beb8bb£< 

BESBBBBB*ttA.«Blc. BEBB'sOBBlcW 
-TSBBfcBETV *f BMBBKHa-Stt-BIBt. 
ftdtfTV^BBBBlcfflfflSftaT** *£ffi»BB 

[0 0 6 2] 

[^B^©^] JU±©«fc?(C, ^fgBJjlCttlli. f-f7 

f B»BB©/\->5?>yicBT«Hl¥«*BU^It, ^ 
•r^BMBBtfB 1 OKS*>6B 2 ©Ha CSTt T 

bbb u ^ £ . sjr a nAcS^Bt m rsm (cm 3 tt << 
■x $ lEiiiSSOiP 3SA^± B § B lc*^«# * tti ^3 u . 
cro^^i^ic^g L,xm 2 ©sa ic^-sasic^-f 
?mmwimm%^%m\z±c&mmz$i?&mm$:\% 

BBftPBBlcJ: USif^ X^icOElf^ 7.0<D¥ 
B*|S]|cH*ByBa*^y K*tttta«>r4fc«>07 
O? 1 3.x-^<!:lcllxa-a--5J:plCUfe0T-. r-fXf 
Sgi*^S©i£S2 IC J: o T*fc G «»« £ E«^ -f ^ ^ OR 
*»y»ia*^y KlcMr«BMKBn«BJhU. 

[BVOffiBttRB] 
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[01] iP^SIt^/^-f *£=ff-f<5[H]&7^ IL .x-^ 

[S3] Hi ^^.^^ttBKaTttfflans^RMt 

[0 6] ^>^A/j:Jlii^§(tTU-g)rBl(0^^x^|gS!) 

[0 7] 5 0 H z m«aVltlC«*Stlfc % ■ 5 (Z)^BS 
[0 8] *S6Mlc«t«»fr*nit»r7a-y^-h-c 
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